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The laboratory experiments have been continued through the season. Of the 
three diseases identified, that produced by the Trichoderma appears to be less fatal 
than the other two, as is indicated by the following laboratory notes: 

"September 28th, dead chinch-bugs, showing no signs of fungus externally, were 
taken from the infection jars and crushed on a glass slide in distilled water. Oval 
hyphal bodies of a fungus (Trichoderma) were found in considerable number. These 
were put under a bell jar. 

"September 29th, some of the hyphal bodies had put out slender, mycelial 
growths; others in immense numbers were multiplying by division. 

" October 1st, the hyphal bodies were still multiplying by division. The mycelial 
growths had become much larger, and in some instances had variously branched. 

" October 3d, a dead chinch-bug taken from an infected field was crushed on a glass 
slide in distilled water. Both round and oval hyphal bodies were found in consid- 
erable number. These were put under a bell jar to prevent drying. 

"October 4th, both round and oval hyphal bodies were multiplying by division, 
and were putting out mycelial growths. 

"October 5th, fresh chinch-bugs, from an uninfected field, were immersed in the 
liquid containing the above fungi, and were put in a new jar with young corn 
plants." 

The following is a summary of the results of the field experiments in the sea- 
son of 1890 : 

Number of boxes of diseased bugs sent out, thirty-eight. Seven of these lots 
were either not received, or received and not used. Reports were received from 
twenty-six of the thirty-one remaining cases. Of these twenty-six reports, three were 
unfavorable, nineteen favorable, and four doubtful concerning the success of the 
experiment. These doubtful cases are not to be looked upon as unfavorable, but 
more evidence is needed to transfer them to the list of favorable reports. These 
nineteen out of twenty-six reports, or seventy-three per cent., were decidedly favor- 
able. The experiments will be continued during the season of 1891. 

In presenting this paper I wish to acknowledge the invaluable aid continually 
received during the progress of the work from my assistants, Messrs. W. C. Stevens 
and V. L. Kellogg. 



SOME EXPERIMENTAL TESTS OF THE PASTEUR FILTER. 

L. E. SAXRE AND V. L. KELLOGG, LAWRENCE. 

It is claimed for the Pasteur filter that it perfectly filters water (or other liquids ) 
of, among other impurities, bacteria ; that water teeming with disease-producing 
germs after being filtered by means of this contrivance, is wholly free from their 
presence. The filter is well known ; to the few who may not have seen it, it may be 
said that an unglazed earthenware cylinder closed at one end is introduced into a 
metal cistern or jacket, which may be filled with water, or other fluid. The open 
end of the filter projects from the cistern through a perfectly tight collar. The fluid 
in the cistern filters through the cylindrical earthenware cup, and is received from 
its projecting open end. 

It is evident at first glance after filtering nutrient solutions, as hay and turnip 
infusions turbid with bacilli, that the filter restrains the great majority of the 
minute forms from passing into the earthenware cup with the liquid, as the filtered 
fluid is always clear and colorless. No interception and reflection of light from the 
microscopic bits of life is to be noted by the naked eye on examining the filtered 
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fluid, though before filtering, it may have been fairly milky. But very few bacilli 
are required, however, to give rise to a typhoid epidemic in the face of favorable 
conditions. The restraining of the bacilli should be absolute. The following ex- 
periments were carried on with a view to determining the perfectness of the filtra- 
tion in the case of the filter under examination : 

Oct. 29, 1890. — Hay cut into short pieces was digested in .8 litre distilled water at 
55° C. from 4 p. M. to 6 p. m. in water bath. Pieces of hard white were turnip simi- 
larly digested. 

Oct. 30. — Renewed the digesting for one hour. At 11:30 A. m., filtered the infu- 
sion through clean filters into clean beakers. The hay infusion was of a rich brown 
color ; the turnip, colorless. Part of each infusion was put into a beaker, and set 
aside under a larger inverted beaker. That beaker containing the filtered unster- 
ilized turnip infusion was labeled 29, the hay 28. ( See further reference.) The re- 
maining portions of the infusions were boiled intermittently ( at intervals of about 
ten minutes) for one hour. Nine test-tubes, (new) thoroughly washed and oven- 
dried, were taken from the hot oven, flamed, (i. e., the flame from a Bunsen burner 
was allowed to play on every portion of inner and outer surface, the tube being held 
in cleaned and flamed forceps,) and suspended in a water-bath. Into these tubes 
boiling hay infusion was poured. The temperature of the water-bath was brought 
up to the boiling point and the infusion tubes were allowed to boil intermittently 
for some time. The mouth of each was plugged with clean absorbent cotton, pre- 
viously heated in oven and handled with sterilized forceps. Over each plugged 
mouth a double fold of cotton was closely fastened with a rubber band. The tubes 
were labelled 3, 4, 5, 6, 7, 8, 9, 10, (one of the nine dropped and was broken,) and set 
vertically in a rack. Eight tubes of sterilized turnip infusion were similarly pre- 
pared, and labeled 11, 12, 13, 14, 15, 16, 17, 18 

A number of Sternberg flasks, i. e., small, long-stemmed flasks, made by blowing 
out glass tubing and drawing the stem out, had been prepared ( hermetically sealed 
when made) and were charged with the sterilized infusions. The introduction of 
the fluid was effected by breaking off the tips of the flasks with sterilized forceps, 
slightly heating the bulb> and pushing their broken stems into the boiling infusion, 
when the contraction of the cooling air in the bulb would allow the ingress, by the 
outside pressure, of a 'small quantity of the liquid. The tip of the stem was then 
sealed by holding in a Bunsen flame. Six flasks were charged with sterilized hay 
infusion and placed together in a beaker labeled 19 ; six were similarly charged 
with turnip infusion and placed in beaker 20. After the introduction of the boil- 
ing liquid it was in some cases boiled in the flask, but not always. 

Two sterilized test-tubes were charged with sterilized hay infusion and placed in 
rack with mouths open. These were numbered 22 and 23. A third tube containing 
sterilized hay infusion was loosely plugged with cotton, and labeled 24. Two open 
tubes of turnip infusion were prepared, and numbered 25 and 26. The remainder 
of the hay infusion, sterilized, but allowed to stand for three hours uncovered, was 
poured into an open test-tube and labeled 27. With the open hay tubes a defective 
hay flask, i. e., one which had a small hole in tip of stem, wa6 placed, and num- 
bered 30. 

November 3d the earthenware filter was taken from the metal cistern and heated 
in oven at high temperature for one-half day. It was then thoroughly flamed and 
its small mouth plugged with clean cotton, and cotton tied over it. It was then sus- 
pended, after cooling so that no undue expansion might make it less perfect in its 
filtration, with the plugged mouth projecting, in a nutrient solution known as 
Pasteur's solution (calcium nitrate, 4 parts; potassium phosphate, 1 part; magne- 
sium sulphate, 1 part; potassium nitrate, 1 part; distilled water, 700 parts), which 
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had been jireviously prepared and was now fairly milky by reason of its swarms of 
active bacteria, a dumb-belled micrococcus. The filter remained in this solu- 
tion, a drop of which examined under the microscope showed myriads of micro- 
cocci, from 3:15 p. m. November 3, until 8:30 A. m. November 4. 

November 4th, at 8:30 a.m., the filter was removed from the Pasteur solution, and 
with a delicate sterilized pipette four drops of the filtered solution were taken from 
the filter and introduced into turnip infusion tube 11 by removing the cotton plug 
and cover, and quickly and carefully replacing them. Same with turnip infusion 
tube 17, and with hay infusion tubes (only three drops each in hay tubes). All of 
these tubes were perfectly clear, and showed no signs ( turbidity) of the presence of 
bacteria. Two drops each of the unftltered Pasteur solution, containing micrococci, 
were introduced into tubes 6 and 12 (one hay and one turnip). These tubes were 
both clear, and showed no change since being charged. The filter was then replaced 
in the bacterial solution, and at 3 p. m. one hay flask and one turnip flask (neither 
flask showing any change since day of charging) were inoculated with a drop or two 
of the filtered solution, and placed in a beaker numbered 31. The introduction of 
the filtered solution into the flasks was- made by breaking off the tips of the flasks' 
stems with sterilized forceps, and using an extremely fine sterilized pipette which 
could be inserted in the stem of each flask. Two other flasks — a hay and a turnip — 
were inoculated with the untiltered solution and put into a beaker numbered 32. 
Ten drops of the filtered solution were successively examined with a microscope, 
using a magnification of about 500 diameters, and no bacteria were found. The re- 
mainder of the filtered solution was put into two sterilized tubes which were loosely 
plugged with cotton. 

During the afternoon the filter was resterilized and suspended in unsterilized 
turnip infusion (from 29), which was turbid with bacteria. Tubes and flasks were 
inoculated as follows (all about 3 p.m.): 

With filtered infusion, tubes 7 (with three drops), 13 (with three drops), flasks 
13+, 7+. 

With unfiltered infusion, tubes 9 (with two drops), 14 (with two drops). 

Several drops of the filtered infusion were examined by Mr. Stevens, assistant in 
botany, and were reported by him to contain a few, two or three to the drop, bac- 
teria which did not move, and were apparently lifeless. 

All of these tubes and flasks were kept in a room having a fairly equable tem- 
perature of about 32 C. The room had not been used recently, and though dirty 
and in disorder, the atmosphere was presumably fairly free from bacterial or other 
fungoid spores. The room was kept locked and the tubes sat on a table in the 
middle of the room and at no time of the day in direct sunlight. There were no 
changes of temperature tending to cause strong air-currents either in the tubes or 
about them. Observations were made often, but the ones here recorded show the 
changes noted in the fluids, and the incidents connected therewith, up to date of this 
writing. Each tube and flask is considered separately, and is referred to by number. 
Those prepared tubes and flasks not referred to were used in other experiments inci- 
dent to the ones here described : 

Tube No. 4: Charged Oct.,30, 12:30 p. m., with sterilized hay infusion; closed 
with cotton. 
Nov. 4, 9 a. m., clear; no change; inoculated with three drops 
filtered Pasteur's solution, which before filtering swarmed with 
dumb-bell micrococci. 
Nov. 5, 3 p. m., clear ; no change. 
Nov. 10, 2 p. m., clear ; a small patch of penicillium on surface. 
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Nov. 15, 12:30 p. m., clear; fungus patch larger on surface and a 
small patcrf at bottom of tube. 

Nov. 24, 3 p. m., clear ; fungus at top and bottom. 
Tube No. 5 : Charged same as No. 4 ; closed with cotton. 

Nov. 4, 9 a. m., inoculated same as No. 4. 

Nov. 5, 3 p. m., clear ; no change. 

Nov. 10, 2 p. m., clear ; no change. 

Nov. 15, 12:30 p. m., clear ; no change. 

Nov. 24, 3 p. m., clear ; no change. 
Tube No. 6 : Charged same as No. 4 ; closed with cotton. 

Nov. 4, 9 a. m., inoculated with two drops unfiltered Pasteur solu- 
tion, swarming with dumbbell micrococci. 

Nov. 5, 2:30 p. m., turbid ; not clear. 

Nov. 10, 2 p. m., turbid ; hazy. 

Nov. 15, 12:30 p. m., turbid. 

Nov. 24, 3 p. m., turbid. 
Tube No. 7: Charged same as No. 4; closed with cotton. 

Nov. 4, 3 p. m., inoculated with three drops of filtered turnip in- 
fusion from beaker No. 29. 

Nov. 10, 2 p. m., clear; no change. 

Nov. 15, 12:30 p. m., clear; no change. 

Nov. 24, 3 p. m., clear; no change. 
Flask No. la: Charged same as tube No. 7, and similarly inoculated; closed with 
cotton. 

Nov. 10, 2 p. m., clear; no change. 

Nov. 15, 12:30 p. m., clear; no change. 

Nov. 24, 3 p. m., clear; no change. 
Tube No. 8 : Charged same as No. 4; closed with cotton. 

Nov. 5, 3 p. m., clear; no change. 

Nov. 10, 2 p. m., clear; no change. 

Nov. 15, 12:30 p. m., clear; no change. 

Nov. 24, 3 p. m., clear; no change. 
Tube No. 9 : Charged same as No. 4; closed with cotton. 

Nov. 4, 3 p. m., inoculated with two drops unfiltered turnip infusion 
from beaker 29. 

Nov. 5, 3 p. m., turbid; slightly. 

Nov. 10, 2 p. m., turbid, and streaked with fungus mycelium. 

Nov. 15, 12:30 p. m., turbid, and growing mould. 

Nov. 24, 3 p. m., apparently clear, but much mould present. 
Tube No. 10: Charged same as No. 4; closed with cotton. 

Nov. 5, 3 p. m , clear; no change. 

Nov. 10, 2 p. m., clear; no change. 

Nov. 15, 12:30 p. m., clear; no change. 

Nov. 24, 3 p. m., clear; no change. 
Tube No. 11: Charged Oct. 30, 3 p. m., with sterilized turnip infusion; closed 
with cotton. 

Nov. 4, 9 a. m., clear; no change. Inoculated with four drops 
filtered Pasteur solution, which solution before filtering swarmed 
with dumb-bell micrococci. 

Nov. 5, 3 p. m., clear; no change. 

Nov. 10, 2 p. m., clear; no change. 
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Nov. 15, 12:30 p. m., clear; no change. 
Nov. 24, 3 p. m., clear; no change. 
Tube No. 12: Charged same as No. 11; closed with cotton. 

Nov. 4, 9 a.m., clear, no change; inoculated with two drops unflltered 

Pasteur solution, teeming with micrococci. 
Nov. 5, 3 p.m., turbid; milky. 
Nov. 10, 2 p. m., turbid; milky. 
Nov. 15, 12:30 p.m., turbid; milky. 
Nov. 24, 3 p.m., turbid; milky. 
Tube No. 13: Charged same as No. 11; closed with cotton. 

Nov. 4, 3 p. m., clear, no change; inoculated with three drops filtered 

turnip infusion, which before filtering swarmed with bacteria. 
Nov. 5, 3 p.m., clear; no change. 
Nov. 10, 2 p.m., clear; no change. 
Nov. 15, 12:30 p.m., clear; no change. 
Nov. 24, 3 p.m., clear; no change. 
Flask No. 13a: Charged same as tube 13, and similarly inoculated. 
Nov. 5, 3 p. m., clear; no change. 
Nov. 10, 2 p.m., clear; no change. 
Nov. 15, 12:30 p.m., clear; no change. 
Nov. 24, 3 p.m., clear; no change. 
Tube No. 14: Charged same as No. 11; closed with cotton. 

Nov. 4, 3 p.m., clear, no change; inoculated with two drops unfll- 
tered turnip infusion, swarming with bacteria. 
Nov. 5, 3 p.m., turbid. 
Nov. 10, 2 p.m., rather turbid; much mould, and a white precipitate 

at boltom of tube. 
Nov. 15, 12:30 p.m., turbid; milky. 

Nov. 24, 3 p. m., clear, but much mould throughout the liquid. 
Tube No. 15: Charged same as No. 11; closed with cotton. 
Nov. 5, 3 p.m., clear; no change. 
Nov. 10, 2 p.m., clear; no change. 
Nov. 15, 12:30 p.m., clear; no change. 
Nov. 24, 3 p. in., clear; no change. 
Tube No. 16: Charged same as No. 11; closed with cotton. 
Nov. 5, 3 p.m., clear; no change. 
Nov. 10, 2 p.m., clear; no change. 
Nov. 15, 12:30 p.m., clear; no change. 
Nov. 24, 3 p.m., clear; no change. 
Tube No. 17: Charged same as No. 11. 

Nov. 4, 9 a. m., inoculated with four drops filtered Pasteur solution, 
which before filtering swarmed with micrococci; closed with 
cotton. 
Nov. 5, 3 p. m., clear; no change. 
Nov. 10, 2 p. m., clear; no change. 
Nov. 15, 12:30 p. m., clear; no change. 
Nov. 24, 3 p. m., clear; no change. 
Beaker No. 19: Containing six Sternberg flasks, charged Oct. 30, 3 p. m. with 
sterilized hay infusion. 
Nov. 5, 3 p. m. There are but two flasks left in the beaker. The 
infusion in them is clear, and shows no change. The other flasks 
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when taken out to be inoculated, were clear and showed no 
change. 

Nov. 10, 2 p. m., the two flasks clear; no change. 

Nov. 15, 12:30 p. m., the two flasks clear; no change. 

Nov. 24, 3 p. m., the two flasks clear; no change. 
Beaker No. 20: Containing six Sternberg flasks, charged Oct. 30, 3 p. m., with 
sterilized turnip infusion. 

Nov. 5, 3 p. m. There is but one flask left in the beaker. The in- 
fusion in it is clear, and shows no change. The other flasks 
when taken out showed no change. 

Nov. 10, 2 p. m., the one flask clear; no change. 

Nov. 15, 12:30 p. m., the one flask clear; no change. 

Nov. 24, 3 p. m., the one flask clear; no change. 
Tube No. 22: Charged Oct. 30, 4 p. m., with sterilized hay infusion and left open. 

Nov. 5, 2:30 p. m., clear! no change. [Compare with tubes 25, 26, 27.] 

Nov. 10, 2 p. m., clear! no change. 

Nov. 15, 12:30 p. m., clear! no change. 

Nov. 24, 3 p. m., clear! no change. 
Tube No. 23: Charged same as No. 22; left open. 

Nov. 5, 2 p. m., clear; on the surface of the liquid in the middle 
slight impurities have collected. 

Nov. 10, 2 p. m., clear! no change. 

Nov. 15, 12:30 p. m., clear; no change. 

Nov. 24, 3 p. m., clear; no change. 
Tube No. 24: Charged same as No. 22, and a loose plug of cotton put in mouth. 

Nov. 5, 2:30 p. m., clear; no change. 

Nov. 10, 2 p. m., clear; no change. 

Nov. 15. 12:30 p. m., clear; no change. 

Nov. 24, 3 p. m., clear; no change. 
Tube No. 25: Charged October 30, 4 p.m., with sterilized turnip infusion, and 
left open. 

Nov. 3, 2 p. m., penicillium growing on surface. 

Nov. 4, 3 p. m., penicillium fruiting; liquid turbid. 

Nov. 10, 2 p. m., liquid milky, and surface covered with mat of 
penicillium. 

Nov. 24, 3 p.m., liquid milky, and penicillium covering surface. 
Tube No. 26: Charged same as No. 25, and left open. 

Nov. 3, 2 p. m., penicillium growing on surface. 

Nov. 4, penicillium fruiting; liquid turbid. 

Nov. 10, 2 p.m., liquid turbid and surface covered with penicillium. 

Nov. 24, 3 p. m., liquid turbid and penicillium covering surface. 
Tube No. 27: Charged October 30, 9 p. m., with once sterilized turnip infusion 
left standing in uncovered beaker for three hours. Left open. 

Nov. 1, 9 a. m., turbid. 

Nov. 3, 2 p. m., penicillium growing on surface and a white precipi- 
tate at bottom of tube. 

Nov. 4, 3 p.m., precipitate heavier; liquid clearing. 

Nov. 10, 2 p. m., turbid, and fungus on surface. 

Nov. 24, 3 p. m., turbid, and penicillium on surface. 
Beaker No. 29: Pilled with unsterilized turnip infusion October 29, 11:30 a.m., 
and covered with inverted beaker. 

Oct. 30, 9 a.m., turbid; slightly milky. 
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Oct. 31, 12 m., examined drop of the turbid fluid with microscope 

and found it to be swarming with bacteria. 
Beaker No. 31: Containing two Sternberg flasks, one of sterilized hay infusion, 

one of sterilized turnip infusion, charged October 30. 
Nov. 4, 3 p. m., inoculated each flask with a few drops of filtered 

Pasteur solution. 
Nov. 5, 3 p.m., clear; no change. 
Nov. 10, 2 p. m., clear ; but the turnip flask containing small 

patches of mould. 
Nov. 15, 12:30 p.m., clear; the mould in turnip flask not growing 

much. 
Nov. 24, 3 p. m., clear, but considerable white mould in turnip flask. 
Beaker No. 32: Containing two flasks, same as No. 31. 

Nov. 4, 3 p. m., inoculated each flask with small quantity of unfil- 

tered Pasteur solution containing bacteria. 
Nov. 5, 3 p. m., both flasks turbid; the turnip milky, the hay hazy. 
Nov. 10, 2 p. m., the hay -flask clearing; a white sediment in bottom 

of flask; the turnip turbid, with a little sediment. 
Nov. 15, 12:30 p.m., turnip-flask milky; the hay rather clear, with 

sediment at bottom. 
Nov. 24, 3 p.m., turnip turbid, with sediment; the hay clear, with 

sediment. 
Tube No. 33: Charged Nov. 4, 3 p. m., with filtered Pasteur solution; clear. 

Loosely plugged with cotton. 
Nov. 5, 3 p. m., perfectly clear. 
Nov. 10, 2 p. m., slightly turbid. 
Nov. 24, 3 p. m., turbid. 
Tube No. 34: Charged same as No. 33. 

Nov. 5, 3 p. m., perfectly clear. 
Nov. 10, 2 p. m., slightly turbid. 
Nov. 24, 3 p. m., turbid. 

SUMMAKY. 

The culture tubes were kept from Oct. 30, 12:30 p. m., to Nov. 4, 9 a.m., before 
any inoculations were made. They seemed to be free from bacteria at this time. 
The sterilization and protection from attack by floating germs seemed to be per- 
fect. Tubes 8, 10, 15 and 16, not inoculated, are to-day (Nov. 25) as clear as when 
charged. Nor is this due to lack of nutrition in the culture fluids; for tubes 6, 9, 12 
and 14, inoculated with solutions containing bacteria, became turbid within 24 to 30 
hours. And tubes 25, 26 and 27 (turnip), left exposed to the quiet air of the room, 
became turbid within a few days. The behavior of tubes 22 and 23 (hay), exposed 
to the same air, is quite inexplicable to us. This hay infusion furnished pabulum 
for the motile bacteria thrust into it by inoculation, but the dry bacterial and peni- 
cillial spores floating in the air were not able to germinate in it. The infusions in 
the flasks show this same readiness to furnish pabulum for introduced bacteria (see 
flasks in beaker 32), and show the infusions to have been perfectly sterilized, and 
no bacteria appear in those flasks not inoculated (see flasks in beakers 19 and 20). 

It is fair to presume that if any motile bacteria penetrated the walls of the 
earthenware filter, that the inoculation of these culture tubes with the filtered 
liquids would be followed by the appearance of bacteria (perceived by films or tur- 
bidity) in the tubes. The notes on tubes 4, 5, 7, 11, 13, 17, and flasks la, Via, and 
those in beaker 31, indicate a very effective restraining action by the filter. The 
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development of bacteria in tubes charged with the filtered liquids after several days 
is explained by the intentionally imperfect sealing (tubes 33 and 34.) The micro- 
scopic examinations of the filtered liquids discovered no bacteria in the case of one 
of the liquids, and a few non-motile apparently lifeless ones in the case of the other 
{Mr. Stevens's examination). The presence of penicillium in the tubes is to be ex- 
plained by anevident abundance of floating spores in the laboratory. These spores 
must have been so abundant that in the short time the cotton plugs and covers were 
removed from the tubes to allow inoculation, one of the tubes was infected (see 
tube 4), and, more wonderful still, one of the flasks, while its tip was broken, man- 
aged to receive one or more of the spores into its depths. (See turnip flask in 
beaker 31.) It is possible that the spore or spores had fallen through the small mouth 
of the filter and into the filtered liquid, and thence been conveyed to the tube and 
flask; or that the pipette used, though well flamed, may have been the agent of intro- 
duction. The penicillium appearing in tubes 9 and 14 was undoubtedly introduced 
with the uufiltered turnip infusion, as this infusion had been more or less exposed 
to the spore-laden atmosphere of the laboratory. However, the experimenters con- 
gratulate themselves on the evident success of the sterilization of the culture tubes 
and flasks. That the mould spores came from the atmosphere rather than from 
the cotton used in sealing the tubes, is shown by the immediate appearance of 
penicillium in those tubes left exposed. (See tubes 25, 26 and 27.) In addition to 
the tests of the filter, observations on the effectiveness of certain methods of hand- 
ling culture tubes were made, which need not be referred to here. 



FIRST ADDITION TO THE LIST OF KANSAS PERONOSPORACEAE. 

BY W. I. SWINGLE, B. SO., MANHATTAN, KANSAS. 

I published in vol. XI of these Transactions (pp. 63-87) "A List of the Kansas 
Species of Peronosporacese " including the species found within the State up to 
October, 1889. The paper was also reprinted with the original pagination, and dis- 
tributed November 1, 1889. I have now a few corrections and additions to report 
in the list. The additions to the list are arranged as in the original list, and include 
all specimens collected from October, 1889, to November 1, 1890, and also a few col- 
lected before this which were omitted from the original list. 

All new localities, host plants, or species new to the State, finding of oospores 
on hosts where not previously reported, and collection of conidia or oospores in a 
new month, are shown by the words indicating the fact being printed in BLACK- 
FACED type. 

All of the numbers listed here are in my herbarium and also in that of Prof. W. 

A. Kellerman: 

CORRECTIONS IN THE ORIGINAL LIST. 

Page 64, line 6 from top, for Schleseins read Schlestens. 

" " " 29 " " strike out and and add after Hedeomae and P. Candida. 

" 66 " 20 " " for Leveille read Leveille. 

" " " 11 " bottom, strike out with immature oospores. 

" " " 4 " " " " with very young oospores. 

" 67 " 12 " top, after 1538 add with nearly mature oospores. 

" " " 21 " " " on, add stems and. 

it u u 22 " " " 293 strike out with young oospores. 

" " " 24 " " " on, add stems and. 



